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PRODUGTION AND USES OF SORBITOL

by Lorand Borzodi

The tremendous expansion of the machine and construction industries
hag placed ever-increasing demands on the varnish and lacquer induatyry, especi~-
ally in regard to synthetic resing. (lycerin ig one of the bagic substances
of synthotde resing and much through has been devobed to the problem of
finding a technically adequate gubstitute for glycerin. However, this prob-
1em dogg not affect the laoguer industyy alone, but also other industries weing
glycerin,

According to experiments ennducted over the past fow years, gorbitol
provéd in mary caseg to be a suitable substitute for glycerin. “orbi\tol
may Le produced by catalytic reductien from dextrose uaing motallic mag=-
nosium at a temporatwre of 95 - 105 6° and 60 - 70 atmoepheres Profcurd.
Another production method is organic elsctrolytic redudtion.

Sorbitol iz a hoxahydroxy alcohol. Tn ite rure form it is a pleasant
ond ewent-tasting white crystallire powder. It disrolvoe exceptionally woll
in mothyl and athyl alcohol, in acotio acid, and in phonol, but iz practically
insoluble in othor organic solvents. The dissolving of sorbitol is an
andothermic process («26.5 calories por kilopram). In its orystalline state
it 18 very suscentible to molls, while dissolved in diptilled wator it is
stables The decomposition of gorbitel is bLroupht aboul by woak acids and
bages snd even by the alr's carbon dioxide content.

The possible uses of porbitol are clearly indicated by the characteris-

tioe it shares with polyhydroxy aleohols, and further by itse similarity

to plycerin. Nevertheless, sorbitol cannot alwuys be substituted for gly=-
corin. On the other hand, duo to its structure, sorbitol may be used in=-
dopendently; Thus, for example, one of the cheapest synthetization methoda
of Vitamin O is based on sorbitol.

In penoral, the employment of sorbizol is determined by ite moisture=
prossrving effect, As a hunectant, a sorbitol solution surpassss glycerin,
and retards a quick change in molsture content batter than do other poly=-
hydroxy aleohole, The sorbitel solution's viseosity is the greatest of all
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polyhydroxy alcohols.

Losa of moigture, causing shrinkage and hardening, has always been
one of the difficult problems in the use of adheslves. In peneral practice,
thig loss is reducible through the use of glycerin; hovever, it has been
digcovered that aorbitol not only duplicstes, but even surpasses the achion
of glycerin.

Ao a moistener, sorbitel may be used in the following fields: in the
gynthetios industry (for example, in the produetion of water-soluble resine),
in the pharmaceutical industry, in the manufacture of industrial gubsti-
tutes, in the tobaceo and cosmetice industries, and in the preduction of
ndhesive substances.

The arplications of sorbitol in the cosmetics industry are the same
as thoso of glycerin. Laboratery cxpariments h-ve proved that the gorbitol
golution does net harm the skin even when used in a concentration groater
than that of other nolyhydroxy aleohols. Mixed with the basic component
of powdnr, sorbitoel provides a greagy pexture for the praparation (1iquid
povder) Zgﬁis probably refers to colored make=up bnqg§7. In other
coametic proparaticnu, such as hand and face creams, the use of sorbitol
apaures the moisture content naeded by the skin.

Ae a conditioner, sorbitol hue it uene in tho processing meistening of

loather. fvon if usod in a elight cencantration, it imparts an unuenal
softnesprto the leather. 10 handled correctly, it does not bacome mouldy
and dos=a not evaporate. sorbitol has been ussed with axeellent resulte in
the greasing process, without dsmaping the lsather. sorbitol has aleo baen
addad to the lubricants used to preserve tho finished leather, and preatly
inereases thelr softening action. ‘

Aside from its functlon as 8 humectant, sorbitol's chief use is in the

varnish and lacquer industry, where it is widely employed in the manufacture
of synthotic sieccatives, alkyl resins modified with eil, resin esters,

and softening apents. 'The addition of sorbitol greatly inersases the guality
of the products and improves espeeially their adhesive powers
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Synthetie drying oils and their derivatives produced from gorblitol
and sebacic acid, are superior to similar produats produced from natural
oils, because they dry quicker and possegs greater toughness and vigcosity.
MmetMWawwmmoﬂamwasmwmtm%wrMMmethn
natural eils, there ls no qlfference between the two groups as to color
absorption. Moreover, gynthetic oils lend themselves to a wider field of
application than natural olls.

However, synthetic oils have to be watched carefully during esterifica~

tion, since the danger of caramelization is present. Therofore, they
ghowld not be brought in direct contact with the source of heat, but have to
be processed on oil-baths, etc. Frequent atirring ie imperative to nrovent
partial overheating.

Quick=drying sorbitol cetors made from acids of the cheapest oil
(refined tall 0il) are of groat commercial value. The alkyl resins pro=
parad with a sorbitol-glycorin combination are in narny ways guperior to those
prepared with glyeerin cnly. Greater hardnes:, flexibility, and durability
can bo achieved in products manufactured with allkyl rogins contalning the
gorbitol-plycerin combination.

One of the nrobleme of the varnish and lacquer industry is coating of
food contuiners, for which a colorless, tasteloss, odorlcds and seid-
resistant coating is necded. from sorbitol modified hard resins of excellent
guality can bo produced, which lond themselves very well to the above
purpose., These hard resine also have the interesting and valuable property
of tolerating very well certain film=-forming materials such ae nitrocellulose,
8t

Sorbitol is also used in the pharmaceutical indueirys Its use in
the synthesis of Vitamin ¢ has bsen{mentioned. soause of its relatively
great chemical st:bility, sorbitol is used in gome pharmuceutdeuls as a sugar
subsbitute, This is of psrticular importance in pharmscsutioals for dia-
paties, dYorbitol can be used as & sugar substitute in diabetie dlats, since
4t has been discovered that it can be utilized as nourishment by the human
bodys
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Sorbitol itself does not influence the secretion of insulin and can,
there fore, not be regarded as & medicine when used as & BUEAY gubstitute.
However, since 1t caloric value almost equals that of glucose (100 grams
sorbitol have 390 calories), it can be used as & glucosa substltute. The
muman body 38 capable of resorbing 89 per cent of 100 grams of sorbitol, and
only the reamining 11 per cent leave the bedy unused. Since the transiorma-

tion of sorbitol into glucose ig extremely elow, it does not overburden
the Langerhans islands. Consequently, hyperglycenia cannot be observed in
healthy or slightly diabetic pereons yreated with sorbitol.

The derivatives of gorbitol also have industrial value. I1ts organic
esters, especially Jaurin ricinoleate, may e uged with saturated and un=-
saturated falty acids as gurface-active materials. The most important of
its inorganic asters, sorbitol hexanitrate, may be used in the manufacture
of moclern oxplosived. The pure sorbitol hexanitrate is a solid with approxi-
mately 18.5 per cent nitrogen contentj its melting point is gl c°+ However,

in practice a liquid mixture of products of varying nitrate content is
obtained. Under certain conditions this mixture can be used very aconomically
for the nroductien of explosives, primarily for industrial purpocee.

Vhon sorbitol is produced by @leoctrolysis, an igomer 1is created fr.m
which mannitel hexanitrate is derived. Uhis hoxanitrate 18 a well=known high
explogive, which 1g also widely used a8 the primer in percussion caps.

Ihepe are soveral methods of making other from sorbitel. Dopending
on the mottod, various athere = ranging frum monosther to pentaether = can be
producads These sorbitol ethers are stable, thoir vapor progsure is low,
and they are roadily compatible with collulose derivatives. Therefore,
they are widely used as softening agents for £ilms and lacquers.

These are, brisfly, the practical uces of porbitols The chemical's
£ull possibilitvies are by far not axhausted, since aorbitol ean ba used
evorywhere where glycerin is applied.
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COMMENTS ON THE FOREGOING ARTICLE
by Andor Lukace

Sorbitel and ite derivatives are used widely in the pharmaceutical and
cosmotic industries. Sorbitel is successfully used as a glycerin substitute;
in fact, in mary ocages one eannot gpeak of substitutlon because sorbitel
ghows many advantagoes over glycerin., For example, in the preparation of
croams, erspecially with the 0/W type emulsion, the use of sorbitol greatly
delays supface drying. *he cementificntlon ol toothpastes, which frequently
oceurs when glycerin is used, ig checked by sorbitol.

Swmmarizing its advantages, sorbitol, or more aceurately, sorbitol
syrup, i more viscous and gives more body to the preparations than doss
glycerin. The sticky-feeling imparted by the latter ig also leaseneds
Furthermore, sorbitoel syrup docs not irritate the skin, is loes hygroscopic
than glycorin, and pormité botter distribution of th~ omulaion,

As a glycerin substiiute, gorbitol is used as an agueous syrup which
enn be manufacturcd cheaply in the following manners Invert-gugar syrup
is comnletely hydropenated with a Ranoy nickel catalyst in the presonco of
metallic magnesium at a temporature of 80 - 90° eentigrade at 20 - 50
atmospherag prossure. Tho roculting hoxitol solution is evaporated Lo 26 =
27° Baume. Those solutions are stable and erystallize only whon seodod, or

wthen they have rotained s me Bugar.

Sorbitol syrun is alse a pood goftening agent for gallalit and
racovered callulose, Just like glycorin, the syrup is an anti-froozo.

The bismuth ecmplaxes of sorbiiol (mannitol) have boen found effective
in the' treatment of syphilis.

Through dehydration, sorbitan (A;lttan) ip pained from sorbitol. The
sobacie acid esters of sorbitan rgsemﬁle the eaters of sorbitol and, like
them, are valusble emuleifiers.

Sorbitol=borat is un excellent water-soluble resin.
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by Alajos Jokal

As far as I knaw, the experiments conducted with gorbitel in relatlen te
the lacquer and varnish industry are past the laboratory stage, and the pro-
duct will soen be introduced in the market.

One of the components of synthetic slccatlves ralsss the acld content
of finlshed siccatives. This factor limiis their use in connootion with
pagic plgments (white Lead, white ainc), since motal soaps gauging thlckening
of the mixturo are formed if the aclid content surpasscs & cartalin per=
centape. UTharefore, one of the purposss of the synthesls of siccatives by
moone of sorbitol is to roduce the acld content to the minimum,

In the synthesis of alkyl resins prepared with sorbitol, sorbitol may
act as a rlycerin substitute in nhtalic=acid glycerin esters and also
in the synthetic siccative components of alkyl rasins.

Sorbitol must not contain dextrose, lLacause evon an infinitesimal
amount of dextrose may cause carmelization, sapceially during the gynthesls
of alkyl resing,

By Tivadar Lorentel

The Boot method for producing sorbitol is catalytic hydrogenation.
The catalyst, Raney nicksl, is Tixud with metallic magnesium, which
eonsideraily lossons the reaction time. Iren impurities expedite the carmeli-
gation of sorbitol. Whon in a syrup state (1 ~2 por cant of moisture
contant), sorbitel, if kept at room temparature, doas not erystullize for
gaveral dsys, bub only becomes stiff. Hovewer, with the application of a
1ittle pronsure, crystallization starts within a few minutes, accompanied
by a perceptible rise in tenperatura,
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